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AMENDMENT 

Commissioner of Patents 

U.S. Patent and Trademark Office 

Customer Sendee Window, Mail Stop Amendment 

Randolph Building 

401 Dulany Street 

Arlington, VA 22314 

Sir: 

This paper is responsive to the non-final Office Action mailed January 26, 2010. Please 
charge any fees due with this paper to our Deposit Account No. 19-0733. Also, any extensions 
of time needed for response are hereby requested. 

Please amend the present application as follows. 



Maher- 10/548,086 
Responsive to 1/26/2010 Office Action 

IN THE DRAWINGS: 

Please amend the drawings by replacing Figures I and 5 with the replacement drawing 
sheets submitted herewith. No new matter is added. 

The only changes made to the drawings are to add text labels to reference numbers 12, 
14, 16, 18, and 20 in Figure 1, to add text labels to reference numbers 90, 92, 98, 100, 102, 104, 
106, 108, 110, 112, 114, 116, and 118 in Figure 5, and to re-draw Figure 5 to accommodate the 
space required for the newly-added text labels. 
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LISTING OF THE CLAIMS: This Listing of the Claims replaces all previous versions of the 
claims. Please amend the claims as follows. 

1-43. (Canceled). 

44. (Currently Amended) A method of fabricating a track in a layer of thin film 
material for use in a superconducting coil, the layer provided on a former having a substantially 
curved surface, the method comprising the steps of : 

scanning the layer to detect defects in the layer by probing a physical property of 
the material comprising the layer, without tbe-a_coil path being defined in the layer, to provide a 
data set of the physical property; 

processing the data set to form a map having features indicating variations in the 
phy sical property over the layer; 

analyzing the features of the map to identify and locate defects in the layer; 

for each of the defects, identifying whether the defect is irreparable; 

calculating an optimal path, wherein the path avoids any irreparable defects; and 

defining the optimal path in the layer to define the coil track. 

45. (Currently Amended) The method as claimed in claim 44, wherein the method 
further compri ses th e s tep s of : 

for each of the defects, identifying whether the defect is a repairable defect; and 
repairing each repairable defect. 

46. (Currently Amended) The method of fabricating a track as claimed in claim 44, 
wherein th e - st e p - ef -calculating the optimal path includes calculating a plurality of different paths 
to optimize the performance of the coil track once defined in the layer and choosing the optimal 
path from the plurality of different paths. 
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47. (Currently Amended) The method of fabricating a track as claimed in claim 46, 
wherein tke-step- t-4" c e op al path includes choosing from the plurality of different 
paths another path as the optimal path, if an inhomogeneity develops in the calculation. 

48. (Currently Amended) The method of fabricating a track as claimed in claim 47, 
wherein the s t e p of c alculating the optimal path includes computing a path that avoids each weak 
area in the track that has an irreparable defect. 

49. (Currently Amended) The method of fabricating a track as claimed in claim §48 
48, wherein the step of calculating the optimal path includes coupling other, non-weak, areas of 
the layer in series. 

50. (Currently Amended) The method as claimed in claim 44, wherein the-step-ef 
calculating the coil path comprises tho step of adapting the path of the coil track such that the 
coil track produces a magnetic field that is predetermined. 

51. (Currently Amended) The method as claimed in claim 50, wherein the step of 
adapting the coil path to rectify the shape of the field produced by the coil track also accounts for 
each field produced by each other existing coil track that comprises the coil. 

52. (Currently Amended) The method as claimed in claim 50, wherein th e -st e p-ef 
adapting the coil path to rectify the shape of the field produced by the coil track also accounts for 
each field external to the coil. 

53. (Currently Amended) The method as claimed in claim 44, further comprising 
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54. (Currently Amended) The method as claimed claim 44, wherein the-scarming 
step c omprises a plurality of probing steps, a different physical property of the material being 
probed during each probing step, each different physical property having a data set processable 
to form a map. 

55. (Previously Presented) The method as claimed in claim 54, wherein each map is 
combined with one or more of the other maps to provide a composite map. 

56. (Previously Presented) The method as claimed in claim 55, wherein each map is 
weighted relative to each other map when combined to provide the composite map. 

57. (Currently Amended) The method as claimed in claim 44, wherein the layer is a 
thin film of super-conducting material, and th e - s tep-of-s canning further comprises a-sfep-ef 
testing whether the coil track superconducts. 

58. (Currently Amended) The method as claimed in claim 57, wherein t-he-step-of 
testing uses a binary search method thereby locating a part of the coil track that does not have 
predetermined superconducting properties. 

59. (Currently Amended) The method as claimed in claim 58, wherein the binary 
search method uses contact brushes that are moved in an iterative procedure to locate t - h e- er - each 
defective area. 

60. (Previously Presented) The method as claimed in claim 59, wherein the binary 
search method uses a probe to perturb the superconductive properties locally. 
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61. (Currently Amended) The method as claimed in claim 60, wherein the step of 
testing uses a probe spot method thereby locating a part of the coil track that does not have 
predetermined superconducting properties. 

62. (Currently Amended) The method as claimed in claim 57, wherein th e - s - t e p - ef 
testing uses a dynamic testing technique locating a part of the coil track that is non- 
superconductive, the dynamic testing technique being dependent on at least one dynamic 
variable. 

63. (Previously Presented) The method as claimed in claim 62, wherein the at least 
one dynamic variable is a speed of rotation of the former divided by a probe repetition 
frequency. 

64. (Currently Amended) The method as claimed in claim 57, further comprising the 
■ step— off- producing a result from the step-ef - testing indicating whether the coil track 
superconducts, the result being portrayed as a map of the coil track, the map indicating each part 
of the coil track that has poor superconducting properties, and a location of each part of the coil 
track that has poor superconducting properties. 

65. (Currently Amended) The method as claimed in claim 64, further comprising the 
■ st e p - ef -abandoning a part of the coil track that has poor superconducting properties. 

66. (Currently Amended) The method as claimed in claim 65, further comprising the 
■step-ef- -i nterconnecting those parts of the coil track that are not. abandoned. 

67. (Currently Amended) The method as claimed in claim 64, further comprising the 
step-eff-repairing a part of the track that has poor superconducting properties. 
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68. (Previously Presented) The method as claimed in claim 44, wherein the layer is a 
buffer layer or a metallization layer. 

69. (Previously Presented) The method as claimed in claim 68, wherein the coil track 
is formed in a subsequent layer. 

70. (Previously Presented) The method as claimed in claim 44, wherein the former 
defines a substantially right circular cylindrical surface and the coil path defines a substantially 
spiral track about the former. 

71. (Currently Amended) The method as claimed in claim 44, wherein the-step-ef- 
defining the coil track includes writing or patterning a path in the layer. 

72. (Currently Amended) The method as claimed in claim 44, further comprising the 
■ step-oft -depositing, shaping and texturing the materia! comprising the layer to form the track by 
defining the path, in situ, on, or in, the surface of the former. 

73. (Currently Amended) A computer-readable medium storing computer-executable 
instructions for performing--th&-Srtepsr-feeked-i-n-elai-m--44 a method by a computer for determining 
an opiiinai p ath of iwil h<ai sn a h.u-r vl'thm film maKua l for use in a superconducting coil, 
the method comprising: 

receiving a data set f.epresemr a ph\s cjI i -ope o. t k \ \ - h 

the layer; 

-sap: ihe a.aa • -a rp aval a map havi p.: ie \\u\ > is in he 

physical property over the layer; 

analyzing the featur es of the map to identify andjocate, defects in the layer;, 
for each of the del e '.- t.s, identifying s\ \ \ ej ) i e r the defect is j rre parable; and 
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calculating the optima] path of th e coil track., wherein the path avoids any 
irreparable defects . 

74. (Currently Amended) A device comprising a coil track in a layer of thin film 
material fabricated as a result of performin g the method of claim 44 a method, the method 
comprising : 

scanning the layer to detect defects in the layer by probing a physical property of 
■^"pnsjn gjbejayj^ 
of the physical property; 

processing the data set to form a map having features indicating variations in the 
physical property over the layer; 

analyzing the features of the map to identify and locate defects in the layer; 

for each of the defects, identifying w hether the defect is irreparable; 

calculating an optimal path, wherein the path avoids any irreparable defects; and 

' !H L ! I M t i I I ! i il hi t< 1 t <. 1 ! ' I i t.k 

75. (Previously Presented) The method as claimed in claim 44, further including: 
depositing, shaping and texturing the material comprising the layer; and 
forming the coil track. 

76. (Previously Presented) Apparatus for fabricating a track, the track being formed 
in a layer of thin film material for use in a superconducting coil, the layer provided on a former 
having a substantially curved surface, the track thereby being defined by a path being defined 
into or onto the layer, the apparatus comprising: 

a scanner for scanning the layer to detect defects in the layer, the scanner 
comprising a probe for probing a physical characteristic of the material comprising the layer, the 
probe being sn^ed u> hat^nnt fi ^na! L.-mpusmg a data set of the physical property; 

a memory for storing data; 
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a processor connected to the memory and the scanner, the processor being 

configured to: 

control the probe and to receive the signal transmitted by the probe, 
process the signal, thereby extracting the data set, 

process the data set to form a map having features indicating variations in 
the physical property over the layer, 

analyze the features of the map to identify and locate each defect in the 

layer 

identify each defect that is irreparable, 

calculate an optimal coil path, wherein the path avoids any irreparable 

defects, and 

direct the data set and the map to the memory for storage; and 
a coil writer connected to the processor, the processor being configured to control 
the coil writer to define the optimal coil path into or onto the layer, thereby defining the coil 
track. 

77. (Previously Presented) The apparatus as claimed in claim 76, further comprising 
a repairer, the repairer being connected to the processor, the processor being configured to 
identify those defects that are repairable and to control the repairer to repair the reparable 
defects. 

78. (Previously Presented) The apparatus as claimed in claim 76, wherein the 
processor is further configured to: 

calculate the optimal path in order to abandon each part of the layer having too 
many defects to be repairable or avoidable, or each part that would be more easily abandoned 
than repaired or avoided; and 

control the coil writer to interconnect those parts of the layer not abandoned. 
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79. (Previously Presented) The apparatus as claimed claim 76, wherein the processor 
Is further configured to adapt the calculation of the optimal path such that the coil track produces 
a magnetic field that is predetermined. 

80. (Previously Presented) The apparatus as claimed in claim 76, the layer being a 
thin film of superconducting material, the scanner comprising a coil tester, the processor 
connected to the coil tester and being configured to control the coil tester, wherein the processor 
controls the coil tester to locate weakly superconducting areas of the coil track by using a probe 
test or an electrical test or a combination of both, and wherein the processor calculates the 
optimal path in order to abandon a part of the coil that has poor superconducting properties. 

8 1 . (Previously Presented) The apparatus as claimed in claim 76, wherein the scanner 
comprises a plurality of probes, each probe configured to detect a different physical property of 
the material and create a different data set, and the scanner transmits the data set to the processor, 
and wherein the processor is further configured to process each data set to form a map of the 
variations of the corresponding material properties of the layer and to combine one or more of 
the maps of different physical properties to provide a composite map. 

82. (Previously Presented) The apparatus as claimed in claim 76, wherein the layer is 
a buffer layer or a metallization layer. 

83. (Previously Presented) The apparatus as claimed in claim 76, further including a 
deposition device being arranged to deposit, shape and texture the layer, in situ, on the surface 
of the former, wherein the apparatus is further arranged to form the track. 

84. (Currently Amended) A method of fabricating a track in a layer of thin film 
material for use in a superconducting coil, the layer provided on a former having a substantially 
curved surface, the method comprisin g the steps of : 
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scanning the layer to detect defects in the layer by probing a physical property of 
the material comprising the layer, before tbe-a_coil path is defined in the layer, to provide a data 
set of the physical property; 

processing the data set to form a map, the map having features indicating 
variations in the physical property over the layer; 

analyzing the features of the map to identify and locate defects in the layer; 

for each of the defects, identifying whether the defect is irreparable; 

calculating a numb er pluralily of coil paths so as to avoid the irreparable 



defect(s); 



choosing one of the coil paths as an optimal path, and 
forming the optimal path in the layer to define the coil track. 



85. (Currently Amended) A method of fabricating a track in a layer of thin film 
material for use in a superconducting coil, the layer provided on a former having a substantially 
curved surface, the method comprisin g-the-steps-ef : 

scanning the layer to detect variations of a physical property in the layer by 
probing the physical property of the material comprising the layer, before the-a_coil path is 
defined in the layer, to provide a data set of the physical property; 

processing the data set to identify and locate variations of the physical property in 

the lay er; 

choosing an optimal path based on the variations in the physical property; and 
defining the optimal path in the layer to define the coil track. 

86. (Currently Amended) The method as claimed in claim 85, wherein a defect in the 
layer is indicated by the variations in the physical property in the layer, and wherein the method 
further comprises the steps of: 

identifying whether each defect is a repairable defect; and 
repairing each repairable defect. 
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87. (Currently Amended) The method as claimed in claim 85, wherein the step of 
choosing the optima! path includes the step of calculating the optimal path. 

88. (Currently Amended) The method as claimed in claim 85, wherein a defect in the 
layer is indicated by the variations in the physical property in the layer, and the step of choosing 
the optimal path includes avoiding any defect. 

89. (Canceled). 

90. (Currently Amended) The method as claimed in claim 85, wherein the processing 
step4«6l ad e s4h e- st eps-e f- comprises : 

forming a map having features indicating the variations in the physical properties 
over the layer; and 

analyzing the features of the map to identify and locate defects in the layer, 
wherein a defect in the layer is indicated by variations in the physical property in the layer. 

91. (Currently Amended) An apparatus for fabricating a track, the track being formed 
in a layer of thin film material for use in a superconducting coil, the layer provided on a former 
having a substantially curved surface, the track thereby being defined by a path being defined 
into or onto the layer, the apparatus comprising: 

a scanner for scanning configured to scan t he layer to detect variations of a 
ph\ in a property in the 1 e h cans er compi ri» probe fc* pr-eb c u d L-i P obe 
the physical property of the material comprising the layer, the probe being configured to transmit 
a signal comprising a data set of the physical property; 

a memory ■ fer-s - t - or - i - n - g - configured to store data: 

a processor connected to the memory and the scanner, the processor being 

configured to: 

control the probe and receive the signal transmitted by the probe, 
process the signal, thereby extracting the data set, 
12 
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process the data set to identify and locate the variations of the physical 

property in the layer, 

choose an optimal coil path based on the detected variations in the 

physical property, and 

direct the data set and the map to the memory for storage; and 
a coil writer connected to the processor, the processor being configured to control 
the coil writer to define the optimal coil path into or onto the layer, thereby defining the coil 
track. 

92. (Previously Presented) The apparatus as claimed in claim 91, wherein a defect in 
the layer is indicated by variations in the physical property in the layer, and in processing the 
data set the processor is further configured to: 

form a map having features indicating variations in the physical property over the 

layer; and 

analyze the features of the map to identify and locate each defect in the layer. 

93. (Previously Presented) The apparatus as claimed in claim 91, wherein in 
choosing the optimal coil path the processor is configured to calculate the optimal coil path. 

94. (Currently Amended) Appafatus- The apparatus as claimed in claim 91, wherein a 
defect in the layer is indicated by the variations in the physical property in the layer, and in 
choosing the optimal coil path the processor is configured to avoid any defect. 
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REMARKS/ARGUMENTS 

Reconsideration and allowance are respectfully requested. No new matter is added by the 
amendments herein. 

Subject Matter Indicated as Allowable 

Applicant acknowledges and appreciates the Examiner's indication that claims 44-73, 75- 
88, and 90-94 are allowed, and that claim 74 would be allowed if amended to correct a formality. 

Drawings 

Figures 1 and 5 are objected to for not including text labels for reference numbers 12, 14, 
16, 18, and 21 in Figure 1, and reference numbers 90, 92, 98, 100, 102, 104, 106, 108, 110, 112, 
114, 116, and 118 in Figure 5. 

Applicant has added the requested text labels in both figures, and submitted these as 
replacement drawing sheets. 

Qajm Objections 

Claims 44, 49, 59, 84, 85, and 91 are objected to for various informalities. Applicant has 
amended these claims, and it is believed that the objection is overcome as to these claims. 

The Office Action has also noted that, because claim 89 was missing, claims 90-94 
should be renumbered. However, because no defined procedure exists for renumbering claims, 
Applicant has designated claim 89 as "canceled" It is believed that the numbering of claims 90- 
94 should now be considered appropriate. 

Re jection Under 35 U.S.C. § 112, Second Paragraph 

Claim 74 is rejected under 35 U.S.C. § 112, second paragraph, as being indefinite. The 
Office Action alleges that claim 74 (which depended from claim 44) is unclear as to what device 
is being claimed that is a result of defining the path and/or coil track as recited in the method of 
claim 44. 

Claim 74 is rewritten in a manner that is believed to overcome this rejection. 
Specifically, claim 74 as amended recites a device that results from at least a portion of the 
recited method. For example, the recited device comprises a coil track in a layer of thin film 
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materia], where the track in the layer is fabricated as a result of e.g., "defining the optimal path 
in the layer to define the coii track," as recited in claim 74. 

Miscellaneous Amendments 

Some of the allowed claims have been further amended in various ways, such as for 
clarity, that are not believed to affect the patentability of the allowed claims. 

Conclusion 

All objections and rejections having been addressed, it is submitted that the present 
application is in condition for allowance. Should the Examiner have any questions, the 
Examiner is invited to telephone the undersigned at the number below. 

Respectfully submitted, 
BANNER & WITCOFF, LTD. 

Dated: April 20, 2010 By. /Jordan N. Bodner/ 

Jordan N. Bodner 
Registration No. 42,338 

1100 13th Street N.VV. 
Suite 1200 

Washington, D.C. 20005-4051 
(202) 824-3000 
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